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Seed Storage Laboratory in Fort
Collins, Colorado, to determine the length of time big bluegrass normally requires to germinate and the temperature levels which provide good germination. The tests were made following standard procedures in germinators which controlled light, and the degree and duration of a temperature regime.
Results and Discussion
Environment -Bluegrass Re lations-Maximum germination of 79%o was obtained with a 12-hr alternating temperature of 15 C (59 F) and 30 C (86 F). This was 1% more than the guaranteed germination given in the seed analysis. Sixty-six percent of the seed germinated within the first 10 days, and an additional 13%o germinated in the next 12 days. The seed was non specific for light, and germinated quickly with favorable moisture and temperatures. It did not have a dormancy problem.
At Manitou, both moisture and temperature were closest to optimum for planting bluegrass during July and August (Table 1) . Moisture increases considerably from March to May, then decreases slightly until convectional storms in July make this the wettest month. These intermittent storms usually continue into late August or early September. Storm activity then decreases, with a resultant decrease in moisture. Thus, over 6 inches or almost one-half of the average growing-season rainfall is received in July and August, which are also the warmest months.
Season and depth of plantingThe differences in number of bluegrass seedlings per ft2 on the spring and fall plantings were significant at the 5%o level for season, planting treatments, and the interaction of planting treatments within a season. More seedlings came from spring seeding than fall seeding on all planting treatments (Table 2 ). For the 0.5-inch fall planting, an average of only 2.5 seedlings ft2 were counted the following spring; on the 1-inch treatment there was a small decrease in plant numbers from the fall count. These results showed that, to obtain a successful seeding, big bluegrass should be planted only when conditions are favorable for rapid germination and emergence.
Drilling the seed in the spring to a 0.5-inch depth was the most successful planting treatment. It produced almost twice as many seedlings per ft2 as the 1-inch depth, and 10 times more than the broadcast treatment (Table  2) . Also, the seedlings on the 0.5-inch treatment were rather uniformly distributed, with one or more plants per foot of row, while seedlings in the broadcast treatment were unevenly distributed.
Although more seedlings came from the 0.5-inch depth than from the 1-inch depth, deeper planting had desirable features for seedling survival and subsequent plant growth. For example, the only seeds which germinated and grew the same fall they were planted were those drilled to a 1-inch depth. On this treatment, seedling num- vigorous than the others. The benefits of adding either phosphorous or potassium were small, but they too increased vigor and plant growth a small amount. Field plantings -By applying the information obtained from the several plot trials, good stands of Sherman big bluegrass were obtained on the 1965 field plantings. Moisture in the upper few inches of soil was near field capacity from mid-July through August, when the plantings were made. Because seed was drilled into a moist seedbed with favorable temperatures, much of it germinated and emerged in 7 to 10 days. The rows were uniformly filled, and by the first week in October 1965, the plants averaged approximately 5 inches tall (Fig. 2) . Seedling numbers throughout the 90 acres averaged 24/ft of row, and there were no large differences in seedling numbers between the two blocks.
The field plantings showed, however, that invasion of weeds and soil erosion were influenced by land treatment and should 'be considered in establishing big bluegrass. In July 1964, for example, the area plowed for the field seeding included the plot trial area used for the fertilizer study. This small area was cultipacked immediately, but the remainder was left in a roughplowed condition. Many undesirable species invaded the cultipacked area, while the adjacent plowed area remained relatively free of competing vegetation. The fertilizer treatments undoubtedly stimulated weed growth, but the check or unfer. tilized plots were also occupied by weeds. Fringed sagebrush (Artemisia frigida Willd.), which was common on the whole area prior to plowing, was particularly abundant on the small area which was cultipacked soon after plowing but not on the area left rough plowed.
Erosion was not a problem until after the area was cultipacked. The area left rough plowed from July of 1964 until the early summer of 1965 accumulated moisture in the furrows, but there was very little soil movement even during intense storms. After it was cultipacked, rill and sheet erosion became a problem. For control of erosion and weeds, therefore, it is beneficial to leave an area rough plowed until just prior to planting. If summer seeding conditions are favorable, the area can then be cultipacked and planted. With rapid germination and establishment of seedlings, the land is vulnerable to erosion for a minimum amount of time. If summer seeding does not seem feasible because of insufficient moisture, seeding could be delayed until the following spring to take advantage of overwinter moisture accumulation.
Summary and Recommendaijons
Some cultural and environmental requirements for success-cy on the arid rangelands in the West. These systems require heavy concentrations of livestock during one grazing season or portion thereof, followed by complete rest from grazing during the remainder of the season or the following year. Some land managers fear such concentration of animals may cause serious soil compaction that will not be overcome during the rest period. 
